1 METHOD OF MAKING STRUCTURAL CELLULAR CORES SUITABLE 

2 TO USE OF WOOD 
3 

4 BACKGROUND OF THE INVENTION 

5 FIELD: The subject invention Is in the field of structures which comprise primarily a 

6 core and one or two thin panels or pieces attached to the core. 

7 PRIOR ART: Common examples of structure using such cores are (1) solid core 

8 doors in which the cores are solid wood and the panel(s) wood veneer; (2) aircraft 

9 structures which comprise metal panels (surfaces) and honeycomb plastic cores; and (3) 



10 boat hull staicture comprising balsa wood cores and fiberglass stnjctural surfaces. Foam 

1 1 plastic is a commonly used core material, used independently or as a filler in honeycomb 

12 cores. The practical and economic utility of each kind of core structure depends on many 

13 factors, primarily strength to weight ratio, stiffness to weight ratio, material costs, 

14 manufacturing costs, durability and variety of practical applications. 

15 It has long been known in the art that wooden cores offer significant advantages 

16 because of the unique physical properties of wood, such as high strength to weight and 

17 high stiffness to weight ratios. However, because of these and other characteristics, wood 

18 is not well adapted to any known conventional techniques for making celled cores and 

19 making celled cores with known unconventional techniques is also considered to be too 

20 expensive. 

21 Accordingly, the primary objective of the subject invention is to provide a method 

22 which enables economically acceptable manufacture of cellular cores made of wood. A 

23 secondary objective is that the method not involve the making and handling of parts which 

24 are small relative to the size of the cellular core. 
25 



1 SUMMARY OF THE INVENTION 

2 The subject invention is a method of making structural cellular cores which are 

3 suitable to the use of wood. For purposes of this disclosure, a ply is a thin, flat sheet of 

4 material. A rib is a thin strip of material having its long edges parallel. A ribbed ply is a ply 

5 with a plurality of ribs each attached at one of their long edges to the ply, spaced apart, 

6 parallel to each other and distributed over one face of the ply. A filler sheet is sheet of 

7 material having appropriate qualities and dimensions for filling the cells of a core produced 

8 by the subject method. A filler/ply component is a ply adhesively attached to a filler sheet. 

9 A filler ply stack is a stack of filler/ply components adhesively attached, fomriing a stack of 

10 alternating plies and filler sheets, to a designated height. A ribbed ply stack is a stack of 

11 ribbed plies adhesively attached, ply, ribs, ply, ribs, to a designated height. A filler ribbed 
^ 12 ply has filler material between the ribs. A hollow ribbed ply does not. A hollow core is a 

13 slice cut off of a ribbed ply stack perpendicular to the ribs in the stack. A filled core is a 

14 slice cut off of a stack of filled rib plies. 

15 The ribs on all ribbed plies have free edges. 

16 In disclosing the subject method, materials needed are considered to be available 

17 so that providing them is not included in the steps of the method. 

18 The method of making cellular cores suitable to use of wood comprises the steps of: 

19 1 ) providing a plurality of ribbed plies; 

20 2) creating a ribbed ply stack by adhesively attaching the plurality of ribbed 

21 plies together with the ply of each ribbed ply against the free edges of the ribs on adjacent 

22 ribbed ply; and 

23 3) creating a plurality of cellular cores by cutting slices off the ribbed ply stack, 

24 cutting perpendicular to the ribs. 

25 The method for making specifically a hollow cellular core comprises the steps of: 
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1 1 ) creating a plurality of hollow ribbed plies; 

2 2) creating a stack of hollow ribbed plies by adhesively attaching the plurality of 

3 hollow ribbed plies together with the ply of each hollow ribbed ply against the free edges of 

4 the ribs of an adjacent hollow ribbed ply; and 

5 3) creating hollow cellular cores by cutting slices off the hollow ribbed ply stack, 

6 cutting perpendicular to the ribs. 

7 The method for making a hollow ribbed ply for use in making a hollow cellular core 

8 comprises the steps of: 

9 a) providing a ply; 

10 b) providing a plurality of ribs; 

c) providing a fixture for holding the ribs parallel to each other with one set of 

12 edges of the ribs in a flat plane and exposed above the fixture; 

"•3 d) installing the ribs in the fixture; 

"•^ e) adhesively attaching the ply to the free edges of the ribs; 

15 0 allowing the adhesive used for the adhesive attachment to cure; and 

"•S g) removing the hollow ribbed ply fi-om the fixture. 

17 The method for making specifically a filled cellular core comprises the steps of: 

18 1 ) providing a plurality of filled rib slices; 

19 2) providing a plurality of plies; 

20 3) making a stack of the plies and filled rib slices, stacked alternately and 

21 adhesively attached to each other; and 

22 4) slicing filled cellular cores from the stack, cutting perpendicular to the ribs. 

23 The method for making a plurality of filled ribbed slices comprises ttie steps of: 

24 a) providing a plurality of plies; 

25 b) providing a plurality of filler layers; 



1 c) making a stack of alternate plies and filler layers, adhesively attached to 

2 each other; and 

3 d) making a plurality of filled ribbed plies by slicing them from the stack, slicing 

4 perpendicular to the ribs. 

5 The invention is described In more detiail below with reference to the attached 

6 drawings: 
7 

8 BRIEF DESCRIPTION OF THE DRAWINGS 

9 FIG. 1 illustrates a hollow celled core. 

10 FIG. 2 illustrates a filled cell core. 

1 1 FIG. 3 Illustrates a rib holding fixture with some ribs being held. 

12 FIG. 4 illustrates a hollow ribbed ply. 

1 3 FIG. 5 illustrates a stack of hollow ribbed plies. 

14 FIG. 6 illustrates a filler/ply component. 

15 FIG. 7 illustrates a stack of filler/ply components adhesively attached. 

16 FIG. 7 illustrates a filled rib slice. 

17 FIG. 9 illustrates a stack of plies and filled rib slices adhesively attached and 

18 stacked alternately. 

19 FIG. 10 illustrates a curved cellular core. 
20 

21 DETAILED DESCRIPTION OF THE INVENTION 

22 The subject invention is a method of making structural cellular cores which 

23 accommodates the use of wood. FIG. 1 illustrates a hollow cellular core 10 with hollow 

24 (non-filled) cells, cell 11 being typical. FIG. 2 illustrates a filled cell core 12. The cells, cell 
25 



1 13 being typical, are filled with any of a variety of materials, foam plastic being a typical 

2 example. 

3 FIGS. 3 through 9 illustrate assemblages used in Implementing the subject method. 

4 FIG. 3 illustrates a rib holding fixture 14 holding some ribs, rib 15 being typical. The fixture 

5 comprises a flat block 16 of suitable material, wood for example, having a plurality of slits, 

6 slit 16 being typical, in one of the blocks broad surfaces 17. The ribs, rib 18 being typical, 

7 are elongated, thin strips of material, wood for example. The width of the strips is greater 

8 than the depth of the slits so that when the ribs are seated in the slits, the ribs protrude from 

9 the slitted surface. Stop piece 1 9 closes off the ends, end 20 being typical, of the slits and 

10 serves to position the ribs evenly lengthwise. 

1 1 FIG. 4 illustrates a hollow ribbed ply 21 , made by adhesively attaching ply 22 to the 

12 exposed edges, edge 23 being typical, of ribs situated in the fixture. Each of the ribs has a 

13 free edge, edge 24 being typical. 

14 FIG. 5 illustrates a stack 25 of hollow ribbed plies. The stack is made by adhesively 

15 attaching hollow ribbed plies together with free edges, free edge 24, FIG. 4 being typical, 

16 attached to the plies of adjacent hollow ribbed plies. Hollow cellular cores, FIG 1 , are made 

17 by slicing them from the stack of hollow ribbed plies perpendicular to the ribs in the stack, 

18 as indicated by the dashed lines. 

19 FIG. 6 illustrates a filler ply assemblage 26 which is made by adhesively attaching 

20 ply 27 to filler material 28, a sheet of material, foam plastic for example, which will ultimately 

21 fill the cells of filled cellular cores. 

22 FIG. 7 illustrates a stack 28''of filler ply components, component 29 being typical, 

23 adhesively attached to each other such that plies and filler sheets are interspersed. 

24 FIG. 8 illustrates a filled rib slice 2^ma6e by slicing the filler ply component stack 

25 perpendicular to the rib, as indicated by ttie dashed lines in FIG. 7. 
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1 FIG. 9 Illustrates a stack 30 of adhesively attached plies, ply 31 for examptejand 

2 filled rib slices, slice 32 for example, the plies being interspersed between the slices. A 

3 filled cell core (13, FIG. 2) is made by slicing the stack of filled rib slices and plies 

4 perpendicular to the ribs, as indicated by the dashed lines. 

5 FIG. 10 illustrates a curved cellular core, made by curved cuts to slice off. cellular 

6 cores. 

7 The basic method of making cellular cores suitable to use of wood comprises the 

8 steps of: 

9 1) providing a plurality of ribbed plies, the ribs of the ribbed plies having free 

10 edges; 

2) creating a stack of ribbed plies by adhesively attaching the plurality of ribbed 

12 plies together with the ply of each ribbed ply against the free edges of an adjacent ribbed 

13 ply; and 

'•^ 3) creating cellular cores by cutting slices off the ribbed ply stack, cutting 

15 perpendicular to the ribs. 

16 The method for making specifically hollow cell cellular cores comprises the steps of: 
1) creating a plurality of hollow ribbed plies, FIG. 4, the ribs of each hollow 

18 ribbed ply having free edges, using the following steps: 

19 a) providing a plurality of plies; 

20 b) providing a plurality of ribs; 

21 c) providing a fixture for holding a plurality of ribs parallel to each other with one 

22 set of edges of the ribs in a flat plane and exposed above the fixture; 

23 d) installing the ribs in the fixtures; 

24 e) adhesively attaching a ply to the exposed edges of the ribs; 

25 f) allowing the adhesive used for the adhesive attachment to core; and 
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1 g) removing the hollow ribbed ply fiPom the fixture. 

2 2) creating a stack of hollow ribbed plies by adhesively attaching the plurality of 

3 hollow ribbed plies together with the ply of each hollow ribbed ply against the free edges of 

4 an adjacent hollow ribbed ply; and 

5 3) creating hollow cell cellular cores by cutting slices off the stack of hollow 

6 ribbed plies, cutting perpendicular to the ribs; 

7 The method for making specifically a filled cell cellular core comprises the steps of: 

8 1 ) providing a plurality of filled rib slices, using the following steps: 

9 a) providing a plurality of plies; 

10 b) providing a plurality of filler layers; 

11 c) making a stack of altemate plies and filler layers, adhesively attached to 

12 each other; and 

"•3 d) making a plurality of filled ribbed plies by slicing them from the stack, slicing 

14 perpendicular to the ribs. 

15 e) providing a plurality of plies; 

0 making a stack of the plies and filled rib slices, stacked alternately with all 

17 ribs parallel and adhesively attached to each other; and 

"•^ g) slicing filled cell cellular cores from the stack, cutting perpendicular to the 

19 ribs. 

20 It is considered that all cellular corie embodiments made according to the subject 

21 methods, the intersectional joints, joint 33 for example, will be of adequate strength. 

22 However, if it is indicated that there will be unusually high loads on the intersectional joints 

23 so that additional strength is required, the intersectional joints can be strengthened by any 

24 of a number of techniques, including applying a filler of thickened adhesive to at least one 

25 of the four comers of a joint. 



1 All adhesive attachments may be augmented or replaced by mechanical fastening 

2 such as staples, nails and screws. Such augmentation may allow handling of adhesively 

3 attached assemblages before to adhesive in fully cured. 

4 It is considered to be understandable from the above description that the subject 

5 invention meets its objectives. It provides a method which enables economically 

6 acceptable manufacture of cellular cores made of wood. This is due in part to the fact that 

7 the method does not involve the making and handling of parts which are small relative to 

8 the size of the cellular core. 

9 It is also considered to be understood that while certain embodiments of the subject 

10 invention are disclosed, other embodiments and modifications of those disclosed are 

1 1 possible within the scope of the attached claims. 
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